(12)*$ It tt * 3k%3 1= £ "5 T 2>gfl £ *t H PSU 



(l9)1B*ftlttffi*4tttH 

(43) BBS^H B 
2004 ^4^1B (01.04.2004) 




18 FEB 2005 
llllllllllllllllllll 



PCT 



(10) @|g^PS^ 
WO 2004/026457 



Al 



(51) mVgttttffftW: B01J 13/06, A61K 9/50, 

47/36, 47/38, 47/42, 7/00, 35/12, 48/00 



(2D m®mmm^: 

(22) mt&tiiffiB: 

(25) m&mmnmm: 

(26) S(S^II(DWi§: 



PCT/JP2003/011846 
2003 ^9 E 17 B (17.09.2003) 

B*i§ 
B*i§ 



(30) Sit^T 1 -^: 

4#B12002-271973 2002 *?9 E 18 B (18.09.2002) JP 

(7i) mmA(ikm£te<±T<DVafcmiz'Di*x): /mu* 

(KOYAMA,Yuu) [JP/JP]; T 168-0082 MMU 
SUJ4-11-3 Tokyo (JP). 



(71) tHHA££tf 

(72) 5gSB#: (ftS JfeSl (NAKAJBMAJMitsutoshi) [JP/JP]; 
T 305-0856 O < tfm 1T1171 
1 1 Ibaraki (JP). /]*ffl ft-fe (ODA,Tatsuya) [JP/JP]; T 
277-0831 ^ Mm ttrfc «F470#58^«rBt5ST/<— b 
1-304 Chiba (JP). (SUGIURA^hiiyi) [JP/JP]; 
T 305 -0051 O < [fffi ^(OSl-10-10 

A-106 Ibaraki (JP). 

(74) ttIA: /bill * (KOYAMA,Yuu); T 102-0083 SKIS 
?ft B B ftOrST S 7S ^SlSSS#BrTBR e JU922# 
Tokyo (JP). 

(81) ti^S (Hl*l>: AE, AO, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, EO, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SB, 



(54) Title: PROCESS FOR PRODUCING MICROCAPSULE 

(54) T-r*na*-t2ju©«**a 




A.. .CAPSULE 
^ B...GEL 

^ C. . . POLYE LECTROLYTE SOLUTION 

^ D...CELL 

— ^ (57) Abstract: A polyelectrolyte solution is supplied as a dispersed phase to one of chambers separated by a plate having many 
^f* fine holes (microchannels) and a continuous phase is supplied to the other chamber. A pressure is applied to the dispersed phase to 

prepare an emulsion. This emulsion is demulsified, and the dispersed phase is brought into contact with a polyelectrolyte solution 
(k| or polyvalent-ion solution which has been charged oppositely to the dispersed phase. A gel is thus formed on the periphery of the 
^ spherical dispersed phase by a reaction of the polyelectrolyte. Thus, capsules of a two-layer structure are obtained in which the shell 

is an insoluble gel and the inner part is a polyelectrolyte solution containing cells, etc. 

5^ [mm^j 



W<A>04/026457 Al |««mSm1M11M1 



SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UO, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 
(84) Ji^S ARIPO $#tt (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 7 S'T&i* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — O *y /t^sf 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, PR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SL SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(57)®i!a-^»ro«ffl?L (^*P***;U> *^Lfc^U-hlC«J:oTth^8^-^^S^mjS®J| 

& t * o t= =•* it cd * :?-tz ;u * # * o 



INTERNA!! 



SEARCH REPORT 



Internatio] 

I P 



3Ki 



lication No. 
P03/11846 



;A . gg^^SS^JgSSgJsO, 47/36, 47/38, 47/42, 7/00, A61K35/12, 
48/00 

According*, International Patent Classification (IPC) or to both national classification and IPC 



|b. fields searc hed _ . , , . 

tntr. ^sriwt 7/00. wuswu. 



48/00 



£SfSST«5i.W» SSSS Jitsuyo Shi^ Torofci Koho 1996-2003 



iElecm.nicdatabaseconsulted during the international -1,0— of daU> base and, where pracucaoie, sea.cn ^ used) 
1 JICST FILE(JOIS) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X/Y 



X/Y 



Citation of document, with indication, where appropriate, of the relevant passages 



Nobuhiro HAYADA, Satos hi IWAMOTO, Shinji SUGIUK^, 
Ken TOKOTASU, Mitsutoshi MAKAJ IMA , "Micro Channel 
o Mochiita Chitosan/CM Cellulose Microcapsule 
no Sakusei", The Society of Chemical Engineers 
Japan Shuki Taikai Kenkyu Happyo Koen Yoshishu, 
18 August, 2002 (18.08,02), Vol.35, page 828 

Satoshi IWAMOTO, Nobuhiro HAYADA, Shinji SUGIURA, 
Ken ?OKUYA5U, Mitsutoshi MAKAJIMA, "Micro Channel 
ni yoru Chitosan/Carboxymethylcellulose 
Microcapsule Chosei", Japan Society for 
Engineering Nenji Taikai Koen Yoshishu, 19 July, 
2002 (19.07.02), Vol.3, page 71 



Relevant to claim No. 



1,3,5,7/ 
2,4,6 



1,3,5,7/ 
2,4,6 



Fx] Further documents are listed in the continuation of Box C. Q 



Special categories of died documents: 
A" document defining the general state of the art which is not 

considered to be of particular relevance 
«E" earlier document but published on or after the international filing 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

V do^ent published prior lo the international filing date but later 

th an the priority date claimed 

Date of the actual completion of the international search 
06 January, 2004 (06.01.04) 



r later document published after the international filing date or 



oriority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 
Seled novel or cannot be considered to involve an invenUve 
steo when the document is taken alone 
«Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 

Date of mailing of the international search report 

20 January, 2004 (20.01.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 
Form PCI7ISAy210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Internation^ppucation No. 

PCT/JP03/11846 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X/Y 



Nobuhiro HAYADA, Satoshi IWAMOTO, Shirr) i SUGIURA, 
Ken TOKUYASU, Mitsutoshi MAKAJIMA, "Micro Channel 
Nyukaho o Mochiita Chitosan/Carboxymethylcellulose 
Microcapsule no Chosei", Japan Society for 
Bioscience, Biotechnology, and Agrochemistry 
Taikai Koen Yoshishu, 05 March, 2002 (05.03.02), 
Vol.2002, page 81 

Takahiro KAWAKATSU, Naoya ODA, Toshikuni YONEMOTO, 
Mitsutoshi MAKAJIMA, "Micro Channel W/O Nyukaho 
ni yoru Tanbunsan Albumin Gel Microcapsule no 
Sakusei", Kagaku Kogaku Ronbunshu, Vol.26, No.l, 
pages 122 to 125 

EP 301777 Al (QUEEN'S UNIVERSITY AT KINGSTON), 
01 February, 1989 (01.02.89), 
Claims 

& JP 1-127037 A 
Claims 

& US 4942129 A 



1,3,5,7/ 
2,4,6 



2,4 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/11846 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [x] QaimsNos.: 8 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claim 8 pertains to methods for treatment of the human body by therapy 
and thus relates to a subject matter which this International Searching Authority 
is not required, under the provisions of Article 17(2) (a) (i) of the PCT and 
Rule 39.1(iv) of the Regulations under the PCT, to search. 

2. J^| aaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 64(a). 



Box n Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1. ^2 A 5 311 required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ | " The additional search fees were accompanied by the applicant's protest. 

[ | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



m^mmm* pct/jpo3/h846 



a. mfr»JMrz>9tm<n2tm. (smmt&m (ipo ) 



Int. C1 T B01J13/06, A61K9/50, 47/36, 47/38, 4 7/4 2, 7/00, 
A6 1K3 5/1 2, 4 8/0 0 



ms&noiz&'m&ft mmm&m (ipcTT 



Int. C1 T B01J13/06, A61K9/50, 47/36, 4 7/3 8, 4 7/4 2, 7/00, 
A6 1K3 5/1 2, 4 8/0 0 



0:fcH^ffl#rffe&$ft 1926-1996 

B*a&B8g?/B£ffk&& 1971-2003 

B4&lEA£UBi|f%&* 1994-2003 

B*B$gg*i£aEA&ft 1996-2003 



J I CST7r^ (JO I s) 









X 
Y 


*mm, m*mm, &mmm, m^m, 

•t/wim, 4k¥Ji¥£&km*:£;W$gmmm2$WM, 2002. os. is, 

^3 5#, p. 828 


1, 3, 5, 7 
/2, 4, 6 


X 

Y. 


^mim, &mmm, m$m, *m?m, 

2002.07.19, SS3^, p. 71 

1 


1, 3, 5, 7 
/2, 4, 6 



cffiaco^tctXjftas^iicH-cv^. 



%<o 

umc4im£m,ith<o rxj 



© 0 caffeine £ ttfcsm 

<0^«=Xi3:il3*lfe6S fcV % t fcfrS CO . 
J; o-CiMMfeP v % £ #x. fc>*t5 1> to 



0 6.0 1.04 


20. 1.2004 


B*ffl#fW? (I SA/J P) 
9 15 

msctmtfflB^MHTB 4# 3 


«|g## 03-3581-1101 p" 


4Q 


8 0 14 


m 3 4 6 6 



SSPCT/ISA/210 (12^) (1 9 98^7^) 



PWJP03/1 18 4 6 



| 2002. 03. 05, 12 0 0 21, p. 81 

*#^/W>fm ft*X****, JR26*.*1#. P. 122-125 

EP 301777 A 1 (QUEEN' S UNIVERSITY AT KINGSTON) 

1989.02.01,' Claims, 
&JP 1-127037 A, 
&US 4942129 A 



1, 3, 5, 7 
/2, 4, 6 



2, 4 



iSPCT/ISA/2 10 (»2^-^0«*) (1 99 8^7^) 



bbehbhp*' pct/j po 3/1 1 8 4 6 



&08^3« (PCT17*(2)(a)) £©HK»HE*#tt»:©«*lcJ: 9 l**»«SfflW-|fl5(coV^f^ 

a) ja.m>cT^Mij39. i (iv) 5 N £.0BNmEttH#Bmi2*i-s ^t^u 



1. □ mmAiw&temnm^m&*-r'<TMfflfokz.&itti,iz<n-e^ -nm^m&m^te, i-^twssift-srig^ft* 



4. □ W^A*s^>®^jl*PiaS^^&»3rai*i^^W-U^:^ofcro-e, ^(OH^Hat^tt, f»sfctf>®SB<Dg:&JtciB^ 



«spct/isa/2io mi*z-i?<Dtm u) ) (1998^7^) 



